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Abstract: In this paper were analysed the main advantages of using electric drive system for the 
distribution discs used in precision sowing machines.The main quality indexes (Toma, D., 1987) of the 
seeds placement in the soil were analysed using a sowing machine equipped with classic chain drive 
system and a machine equipped with the E-drive drive system. Experimental tests were performed in 
field conditions for minimum tillage and direct seeding technology (Rusu, T.,2011). From comparative 
analysis of data obtained it can be observed clearly that the electric drive system creates a sow with a 
much better quality and the working speed can be higher than the classic system, almost doubled. 
 




 Due to rising demands imposed by the technologies of plant cultivation, 
mechanization of agriculture has developed and continues to grow at an accelerated pace in 
order to increase the accuracy of work, to increase operating speeds while reducing energy 
consumption and reduce negative impact on natural resources. 
 These goals are met at present by using process computers, sensors, transducers and 
actuators. All these elements are part of contemporary technology in the concept of precision 
farming and now the Smart farming. 
 As in other areas, the automation technique has expanded to precision sowing 
machines. Now the seeds placement in the soil is more accurate, real-time adjustable either 
manually or automatically and can also it’s possible monitor the number of seeds placed on 
line or per unit of surface. 
 The objective of this paper is to determine the main quality indices of no-till sowing 
by using a sowing machine equipped with process computer and an electric driving system for 
seeds distribution. 
 
MATERIALS AND METHODS 
 
 Testing under field conditions were carried out on land of Experimental Teaching 
Facility of USAMV Cluj-Napoca located in Jucu, from meadow of Someşului Mic river (on 
Someşan Plateau).  
 For the tests was used precision sowing machine Accord Optima E-drive, equipped 
with 8 working sections, working with a Massey Ferguson tractor of 114 HP. 
 E-drive system description  
 E-drive systemis one of the most advanced technical solutions to drive the 
distribution disks used at precisiong sowing machines and to monitor their operation. 
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On the pneumatic tire of the car is placed a speed sensor that transmits information to process 
computer(fig 1). 
 
Fig. 1 Tellus terminal Isobus compatible (http://ien.kverneland.com/2012) 
 
 Depending on the existing settings (number of plants per hectare, the distance 
between rows and number of holes on the distributor disc) the disks are driven with variable 
speed by an individual electric motor (fig2, fig3). 
 
Fig.2 Seeds distribution system Optima E-drive (Kverneland) http://ien.kverneland.com/2012 







Fig.3 Driving system for distribution disk (Kverneland) http://ien.kverneland.com/2012 
1- electric motor, 2-belt drive ; 3 – box for seeds, 4- vacuum chamber 
 
 With E-drive  there have posibilities complete control and monitoring of the machine 
from the tractor cab in accordance with ISOBUS standard, each sowing unit is driven 
individually via an electric motor, the sowing distances are infinitely adjustable and can be 
changed during working  and all the sowing units can be switched off individually. 
 Try-outs description 
 Were sown 8 rows of plants each with a length of 45 m. Distance between rows was 
75 cm. The unit of seed distribution of sowing machine was set for a turn away from grains of 
22,22 cm. Working speed was 8-10 km/h. Sowing depth was set 6 cm. Soil moisture was 68% 












 The trials aimed the analysis of following items: 
- seeds sowing precision as the distance between seeds on a row; 
- seeds sowing precision as the number of seeds on a row; 
- average depth of seed incorporation; 
 Basically these indices were determined on each row. Were made 20 de 
measurements on each row. The amount of straw on the soil surface was 250 g/m
2
, which is 
2000 kg/ha. The sowing precision as the distance between seeds, Pd on a row was computed 
with [1.1]( Toma, D.1987)  
 
 
Fig. 5 Determine the distance between seeds and sowing depth 
 








[%]    [1.1] 
in witch n0 is number of the distances between seeds places on the row, for which deviation 
from the theoretical distance d is  0,2 x d; 
nt – total number of the distances between seeds. It is considered that the accuracy of sowing 
is good if Pd  80%. 
 Tab. 1 
Results to determine the sowing precision as the distance between seeds on a row 
                   
Row Samples Correct 
samples 
Deviation Sowing accuracy 
Pd [%] 
1 20 18 2 90% 
2 20 20 0 100% 
3 20 20 0 100% 
4 20 18 2 90% 
5 20 19 1 95% 
6 20 20 0 100% 
7 20 19 1 90% 
8 20 19 1 90% 




 From the resulting data shows that the sowing precision as distance between seeds on 
row is average of 94,37% and the minimum allowed value is 50%. 
 The sowing accuracy as number of seeds in place, Pc, was computed with [1.2] and 
the results are showed in table 2. 








[%]     [1.2] 
in which ncc is number of seeds places on a sample taken as correct number of seeds in place 
(for which the machine was adjusted); 
ntc – total number of seeds places on taken sample.  
Permissible value is Pc  80 %, but there should be no seed place without any seed. 
Tab. 2 
Results to determine the sowing precision as number of seeds in place 
           





accuracy Pc [%] 
1 20 0 0 100% 
2 20 1 0 95% 
3 20 0 0 100% 
4 20 2 0 90% 
5 20 0 0 100% 
6 20 1 0 95% 
7 20 1 0 95% 
8 20 0 0 100% 
Total 160 0 0 96,87% 
 
 From the resulting data shows that the sowing precision number of seeds in place has 
average value 96,87 % and the minimum allowed value is 80%. 
 The average depth of seed incorporation, am,(cm) was computed with [1.3]  










      [1.3] 
in which ai are the values of working depths (cm); 
n – number of measurements, n  20, on a distance by 100 m traveled with the no-till 
machine, properly adjusted and with working speed as the maximum speed. 
 In this way the value was am= 5.96 cm. 
 Average deviation from the working depth a (cm) was computed with [1.4]. The 
allowed value is a   0,08. 











     [1.4] 
 It is recommended that a   0,08 x am. 
 For our circumstances the index was a = 0,06; 
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 The percentage of residues incorporated by the parts for gutter opening( Koller,1999) 





.100 [%],        [1.5] 
in which  is percentage of residues incorporated; 
 mr - dry mass of plant debris; 
 ms – soil dry mass; 





 Analyzing the results can be seen that quality indications are very good, the obtained 
values  being much lower than permissible limits. 
 Working speed was relatively high (8-10km / h), but this fact does not adversely 
affect placing seeds in the soil due to accuracy of the speed measurement system because of 
the possibility of adjusting the revolution speed in correlation with working speed. 
 Influence of driving wheels slip on distribution apparatus disappears completely. 
 By equipping sowing machines with drive E-drive system greatly reduces errors 
from mechanical reasons, can be very accurately monitor the operation of sowing and 
collected data be can stored, can be set in a continuous range of values distance between seeds 
on row from the tractor cabin and it is possible to close some sections so can easily be 
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